

















































































































































































































































































































	Abstract
	List of Tables
	1  Discharge Monitoring Sites
	2  River Sampling Sites
	3  Summary of Wells Sampled
	4  Analytical and Sampling Variance for Total and Soluble Phosphorus
	5  Comparison of Observed Discharges with Previous USGS Measurements
	6  Spokane AWT Discharges at AWT Sampling and Representative of Nine Mile Dam Sampling
	7  Surface Water and Point Source Total Phosphorus Loading
	8  Ground Water Phosphorus Data
	9  Periphyton and Macrophyte Nutritional Data
	10  Mass Balance Stations for Total Phosphorus
	11  Mass Balances Across the Study Area
	12  Phosphorus Attenuation by Functional Form
	13  Summary of Hydrologic and Phosphorus Data Utilized in the Model
	14  Summary of Phosphorus Attenuation in the Middle River

	List of Figures
	1  Spokane River Drainage System
	2  Study Area Map
	3  Schematic of the Sampling Design
	4  Discharge and Phosphorus Concentration Versus Time
	5  Ground Water Input Versus Post Falls Discharge
	6  Discharge and Ground Water Flux by River Mile
	7  Discharge, Temperature and Nitrogen by River Mile
	8  Travel Time Versus Discharge
	9  Diurnal Variations in Spokane AWT Effluent Discharge
	10  Total Phosphorus, Soluble Phosphorus, and N:P Ratio by River Mile
	11  Particulate Phosphorus and Chloraphyll a by River Mile
	12  Diurnal Dissolved Oxygen Production and Total Phosphorus Attenuation
	13  Cumulative and Reach Phosphorus Attenuation by River Mile
	14  Historical Relationhip Between Phosphorus Concentration and Attenuation
	15  Relationship Between Nitrogen and the First-Order Phosphorus Attenuation Constant
	16  Temporal Variation in In-River Attenuation
	17  Relationships Between Phosphorus and Algal Biomass in Long Lake

	Acknowledgements
	Introduction
	Methodology
	Discharge
	Sampling and Analyses
	Surface Water Sampling
	Ground Water Sampling
	Sample Handling and Analyses

	Dye Studies
	Diurnal Studies
	Biological Analyses
	Uncertainty Analyses

	Results
	Hydrology
	Ground Water Inflow and Outflow
	Velocity and Dispersion

	Nutrients and Phytoplankton
	Total Phosphorus
	Soluble and Particulate Phosphorus

	Macrophytes and Periphyton
	Diurnal Fluctuation

	Mass Balances
	Formulations
	Reach Mass Balances
	Mass Balances by Functional Form

	Phosphorus Attenuation Model
	Hydrology
	In-River Attenuation
	Controlling Parameters
	Phosphorus Concentration
	Nitrogen Concentration
	Discharge


	Model Construction
	Model Output
	Long Lake Criteria

	References
	Appendices
	A.  Discharge and Chemical Data
	B.  Phosphorus Loading/Attenuation Model (Microsoft BASIC)
	C.  Velocity and Dispersion Characteristics of the Spokane River
	D.  Analysis of Historical Phosphorus Data
	E.  Historical Discharge Data




